The gradual increase in daylength each winter and spring in the Northern Hemisphere has been established as the primary proximate stimulus for reproduction in numerous north-temperate bird species. Photoperiodic induction of the secretion of gonadotrophins in advance of the breeding season, which in turn causes increased gonadal hormone secretion and gametogenesis, ensures that a bird will be physiologically and behaviorally prepared for reproduction when food and weather conditions become favorable (see Twelve adult male magpies were removed from the outdoor pen on 15 December and randomly divided into three equal groups. Two of these groups were housed indoors in 3 x 3 x 2.5 m environmental chambers in which two 300-W incandescent bulbs, one Duro-test Vita-lite fluorescent tube, and one Champion Cool-white fluorescent tube provided an intensity of 280 lux on the floor in the middle of the chamber and 670 lux at perches most often occupied by the birds. One of these groups was exposed to a photoregime of LD 12: 12 and a temperature of 20 + 2°C and the other group was exposed to LD 12:12 and 2 * 2°C. The third group was housed indoors in a 2 x 2.5 x 3 m environmental chamber in which one Durotest Vita-lite fluorescent tube and one Champion Coolwhite fluorescent tube provided an illuminance of 240 lux on the floor in the middle of the chamber and 490 lux at perches most often occupied by the birds. This third group was exposed to LD 9:15 and 20 + 2°C. All of the illuminances were substantially above the minimum that other species required for maximal testicular growth rates at stimulatory photoperiods (see review by Famer 1959). In northern Utah Black-billed Magpies lay eggs in late March and early April, thus a photoregime of LD 12: 12 represents the approximate daylength to which magpies are exposed during the month prior to egg laying. The lights were turned on at 0700 for all groups.
The gradual increase in daylength each winter and spring in the Northern Hemisphere has been established as the primary proximate stimulus for reproduction in numerous north-temperate bird species. Photoperiodic induction of the secretion of gonadotrophins in advance of the breeding season, which in turn causes increased gonadal hormone secretion and gametogenesis, ensures that a bird will be physiologically and behaviorally prepared for reproduction when food and weather conditions become favorable (see reviews . The delay may also be a result of a modifying effect of temperature on the neuro-endocrine control system of either or both males and females. Modification of photoperiodic responses by temperature presumably could synchronize the annual reproductive effort with environmental conditions that maximize the probability of success. This modifying effect has been most thoroughly studied in Gambel' s White-crowned Sparrows (Zonotrichia leucophrys gambeliz indicators of the food supply or weather conditions at the breeding ground. An early-breeding resident species, however, might profitably utilize temperature, in addition to the primary stimulus of photoperiod, as a more precise indicator of the most favorable breeding period. To test the hypothesis that the inhibitory effect of low temperature on photoperiodically induced testicular growth is greater in an early-breeding resident species than in a migratory one, I examined the effect of temperature on testicular growth in the Black-billed Magpie (Pica pica), an earlybreeding resident species of northern Utah.
Black-billed Magpies were trapped near Logan, Utah (42"N), from September through December 1979 using circular funnel-entrance traps (Alsager et al. 1972 ) baited with cattle bones and pig hearts. Before the experiments the magpies were maintained in a large outdoor pen (5 x 7 x 2 m). Age was determined according to Erpino (1968a) , and sex was determined by laparotomy as described by Risser (197 1) except that the birds were anesthetized with methoxyfluorane during the procedure. Only adult birds were used in the experiments because first-year males often do not breed (Erpino 1968b) .
Twelve adult male magpies were removed from the outdoor pen on 15 December and randomly divided into three equal groups. Two of these groups were housed indoors in 3 x 3 x 2.5 m environmental chambers in which two 300-W incandescent bulbs, one Duro-test Vita-lite fluorescent tube, and one Champion Cool-white fluorescent tube provided an intensity of 280 lux on the floor in the middle of the chamber and 670 lux at perches most often occupied by the birds. One of these groups was exposed to a photoregime of LD 12: 12 and a temperature of 20 + 2°C and the other group was exposed to LD 12:12 and 2 * 2°C. The third group was housed indoors in a 2 x 2.5 x 3 m environmental chamber in which one Durotest Vita-lite fluorescent tube and one Champion Coolwhite fluorescent tube provided an illuminance of 240 lux on the floor in the middle of the chamber and 490 lux at perches most often occupied by the birds. This third group was exposed to LD 9:15 and 20 + 2°C. All of the illuminances were substantially above the minimum that other species required for maximal testicular growth rates at stimulatory photoperiods (see review by Famer 1959). In northern Utah Black-billed Magpies lay eggs in late March and early April, thus a photoregime of LD 12: 12 represents the approximate daylength to which magpies are exposed during the month prior to egg laying. The lights were turned on at 0700 for all groups.
A unilateral laparotomy was performed on each bird at the beginning of the experiments and after 2 1 and 28 days of exposure to the experimental daylengths and temperatures. During the laparotomy the length and width of the left testis was measured to the nearest 0. bread, and water were freely available throughout the experiments. Weights of the birds did not vary more than 5% from initial weights. Statistical analysis of the data followed procedures outlined by Zar (1974). Testicular volumes were log,,-transformed prior to the statistical analysis. The log,,-transformed volumes of the three treatment groups were then compared at 0,2 1, and 28 days of treatment using a oneway analysis of variance followed by a comparison at each time using the Student-Newman-Keuls multiple range test. The change in testicular volume within each group between 0 annd 2 1 and between 2 1 and 28 days was tested with a two-tailed paired f-test. Equations describing testicular volume as a function of time were derived using the least squares regression procedure.
At the beginning of the experiment, the volume of the left testis of all birds was within the range measured in wild adult male magpies in November and December (4.6-11.7 mm' ). The mean volume of the left testis did not change after 21 or 28 days in magpies exposed to LD 9:15: 20°C (Table 1: The modification of photoperiodically induced testicular growth by temperature has apparent adaptive value for Black-billed Maeoies. Linsdale (1937) renorted that nestling magpies ar; fed primarily ' insects; caterpillars, grasshoppers, and fly larvae and pupae represent 18, 11, and 11 percent of the total diet, respectively. If spring weather is cold and the emergence of these insects is delayed, it would be adaptive for magpies to delay their breeding season so that their young could be raised when food is abundant. The inhibitory effect of low temperature on the testicular growth of magpies in this study appeared to be one mechanism to achieve this delay. A delay in testicular development probably delays egg laying, since testicular androgenic hormones stimulate the male courtship and nest-building behaviors that accelerate ovarian growth ( Modulation of testicular growth by temperature may serve an additional valuable function. Because the energetic cost of thermoregulation increases as the equivalent black-body temperature of Black-billed Magpies decreases below 5"c, as it frequently does in the weeks prior to egg laying (Mugaas and King 1981), a female magpie might not accumulate sufficient energy for ovogenesis as early in a cold spring as in a warm one, and egg laying could be delayed. A concomitant inhibition of testicular growth in the male could be important so that the male and female remain physiologically and behaviorally synchronized throughout the breeding season. I thank Jack Kirkley for his assistance in the field and James Gessaman, Keith Dixon, LeGrande Ellis, Jack Kirkley, Robert Schwab, and an anonymous reviewer for their reviews of drafts of this manuscript. This research was supported by a grant from Sigma Xi.
LITERATURE CITED

